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PURPOSE: To miniaturize a reformer, by forming reforming catalysts on the grooves 
Of one side plate and combustion catalysts on the grooves of the other side plate 
respectively, and supplying heat required for reforming reaction with these plates 
alternately laminated to be adopted as a fluid passage. 

CONSTITUTION: Reforming catalysts 6 are formed on the surfaces of grooves formed in 
a plate 1, and combustion catalysts 5 are formed on the surfaces of the grooves of 
a plate 2. The plates 1 and 2 are alternately laminated to supply fuel, composed of 
a mixture of a compound, including a hydrocarbon group, and water, to a fluid 
passage 3, formed by a surface having the grooves of the plate 1 and a surface 
having no groove of the plate 2; and hydrogen is generated by catalysts 6. Fuel and 
oxygen-containmg fluid are supplied to a fluid passage 4 to cause catalyst 
combustion reaction by the catalyst 5. That is, exothermic reaction and endothermic 
reaction are concurrently caused at positions adjoined vertically to supply heat 
required for reforming reaction, by combustion reaction. Consequently, reforming' 
reaction is made without a burner, and moreover an auxiliary facility such as a 
reaction tank, heat insulating material, and a reaction pipe is eliminated for 
miniaturization . 
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i^mm^mtiimu'?-t^~)u Ktcxtf ^ c t lo 

20 

[0001] 
[0002] 

CH4 +2H2 0-^4H2 +CO2 
CH3 OH + H2 0^3H2 +CO2 -31kcal/mol (25X:) (2) 

nmmmrc'hh, iMmmmx<^^^hiz mtz^i^^z. mLtzmmmmm\,zii\^xii ^n- 



nmimL< . i ^mmmmi^fflw^tzmimm.^ 
tixy-^i,, 

[0003] ±3i(mm}^(r>-r>a)Wmh. LX . 

<mmryyhtLxmit^iix\>^i. mmw^x 
Tj^izis^^xitmit mmmmmm^mz^i^i-?> 
zbizx o^mthLcTix. mmt tx^^im 
mztmio^mm-e>m^-t?.:itizx o . 

izmubx^^xh^, 

[0 0 04] ST. ^mmW^Xy'J^lZiSUXlt. 

mmm*wuimzmn:rmmLmiz±-yx?i(.m:/!fxiz 

[ 0 0 0 5 ] E 1 9 

to«tB&iirs.s. iSLmm^m o Ko^t^tJiBBRfti 
0 2*w^>itTi,^s . asimmm o i i^t^six 
Tv^&KJS'f jjj'f^i 0 3&r/p^<§io4xm^^tLX 

«1 0 5*f3E«SiiTV>S. Sf^ttJaEcOfflsfi: LXii. 
^^S.y:!^X{,zjm^-^z-'/-y/imtf:m^'^^tiX\>^ 
1 0 6{i. &H«aSE*J+^^aS(«MttSr*lt 

:/ri 0 9fcj: os^Jc^i 0 7tcffii^s*t&, 

^ 1 0 7Ttt. 1 0 6«0««j»§v;yx*qf^|Si 

mLx%At^^t. %^^ixrzmnmmm^wi o i 
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[ 0 0 0 6 ] ^sDs^'v^ii^. ^mmm- 

S t RiE«2t:ft 1 0 1 J: d Bff; 

[ 0 0 0 7 ] ^/c. «(7)iSglS18tt5ftSRI51=5rfc' 

[0008] 
[00 10] 

[|IS^)B^tS^v:4^0#gRtXfl^iB] mi 

[00 11] KIT. @l&y^H2^fliV>T3|s:3fi|BBi035C'H 
( m 1 ttiTli^lS 1 aw^TK 2 tW. ) ^ 

2rJgfiEL. ¥«2<0«Sr^rr§ffitT«l{7)3tS: 

[0012] 02 (c*PI6Hj<r)ef«^cogB5MBrffi0*^ 
■t. H 2 1 RX/^WL 2 0 1 1^? 4C 

ilS¥KlZitX^lS2tffla-rstOTS>&, l??«L^ 

fij^ 6 V , * it . 1 tBSgf LZ:¥« 

2 izmis.Wzmmmuimm 5 m^^iix \> ^ 

[0013] JJBOJ: 3^tilJSoe5tS^fcfcl>T. 02 
{ZTTi^ixh^'M.mkb Srjefi£LJt¥« 1 t7)?S^^-ri,ffl 
fcT«2com5rlrL^>-«cJ; "9JgB£§<t5sS«folSS3 
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it. fi^«£5^mUc^1R2<^?t^Wt-SWt^« 

vmiLfm^-^%Wim^L. 'f-U2<mcr>mm\,zhh 
wmmsizx-yxmrnmrn^m^^^, =3:fc. air 

[0014] zzx-^i^i&A \izii\yx:^-thmm 
mMi. mmiX'hh:ibifimxhh. mmm 

[00 15] ^tHZJ:*}. ''W-tCiSiAcifeSrffl^^S 

^tti:<^mX<eLSKmi±t^^&^tifiX'^. ^ 

tz^(ommiw-m(ommwx'$>ttitb. ^^-i—utt 

*). ^m(^S(.m^i:mm-hzti}'X'^6, 
[0016] ^3t. inn^i^m^^mkmmRsB 

/cxv^ y b i^^mz^irB^ Lxmm-tt:^ 
tfz. nmmLSiLmtrhiti,zx*)^m<:of\ 
txmtthmizm^'otifm 
i&n^^himti^^x.(>ii&i<^ iMcommxcrnsm 

2§<OiSii$-#i7t^, *S^J<OSn<frH{c— Scott 

iBi»j3^si^<^^ (j^ias. mmm. m&wm 
-ew-ti^, mmnz^mmmm^x'^^w *ii 

[0017] -Jr. *^t'«s«^^rt&¥K«:»® 
a. -fe^S yi^X. ^Jg. vUay^fc'o^ftc. ©ii- 

[0018] S^#tS¥«J±. J:ScO«®<7>¥lg^ia 

miz^ mmx. smmmzMLLxMSramm 
m^ixm^hiim^mft^tih. tti. ftmsm 
^^t'izja-yxmm^-tiztiiSimxhh. x 

^ t t>T# s . ^n^mmmMmt lx 
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[0 0 19]iSLmfmii. Pt,Ni,Cu.Zn.A 

*^T-t&, tt:^ ZnO, FeO, Cr, Cn Os , 
BeO, K2 O, W03 ^t't,ffll^&;fc*iT#&„ t 
fz. Pez O3 -Crz Os-KZ O-^Crz O3 -A 1 
2 O3 ^Fe2 Oa -M0O3 ^t'(^^7cfmi)<mfi^ 
til, 

[0020] ifz. mmmtLxii. pt. au. a 

T'^S. SCCu, CuO, Cu I2 , Ag2 O, Z 
n, Hg, Pd. PdCl2 , Co, OsO, Fe. F 
eO, M0O3 , Cr, V, V2 O3 , Ti03 , Te 
O. Se, SeO, P2 O5 , PbO, Pb. Sn^S 
nO, Ba. BaO, Ca, ^t'T&W^fi^. ttz. 
Vi O5 -K2 SO4 -ir>fy>>±. Tiifiiy^h (M 
n02 , CuO, C02 O3 , AgO)-^Ag20-A 
I2 O3 ^Cu2 0-SeO^Vi Os -K2 SO4 - 
i^*J:^yjl^Fez O3 -C r2 O3 ^rfc'f)^7cfitlgt 

[0021] ztii^com^ii. ¥mm&Lfim<7mm 
[0022] ^iiw»f:^m(r>m<7)mmizmf&^ith(,z 

^^xm^^'t. rm^t-h^shmMW^mm-^ 
zti)^x^^, ttz. f-m^wmwim^jmtxh 

•7^^yi^txvmcrmmi:mimmt:s>t. mco 

So 

[0023] ti::mMmmii. ±mcOA 1 

2 03 . si02 ffMiz. ^i^iz-tcom^urnxm^^ 
ti.ssi02 -AI2 03 , f^mmi. Mgo, Tio 

2 , a-Al2 O3 , ^-fy>>±, i^U3->-;<f— y-C-f 

[0024] ^fzBmmi±^iR<^mir)mmi,zm^<^:fj 
mx'm^^it?.zbipx'^h. mm. mmmttin 
astSftyi^^-y-vhfcL. mim^ti:i^m.izx^^'y 

wmowmmm-h z t ifix% h . 

[0025] ZffiV^XJt^y 9 U Vmo^fc Lt #H 

Lx^hl>\'^±m.^T)V^ym(n^mtil 
xMzii. 3Voi %JjUi~3Voi %s;Xfm^ttL%>ffy 

^m.i^x ^%\^fz^\.z^ hxmifr>m.^m>i> z 



tifX%h. 

[ 0 0 2 6 ] ^yt. I^TLm^ Jg«Lfv:¥fit<7)«<7)Sffl 

[0027] ^mmcrmmizm^Lt:§'iinmz^ 

#(^^mmmx't>h. m3izti\^xmmni^i2ii 
'^m.(Dmcr>mmizm&iLfz^iLi¥^if:L. in±mm 

[0028] ±M(nm«Dim^m^mm^^i-i>x 5 

20 E LT TO-ri. 5^ Tffy&mZlz hm^^^Zk i)^X^ 

[0029] m4HiSLS^(omm^^-t^^mmtvh 

S. 04{cs^$n*J:d{c. ftl3«fflRf*l 2\i^mX' 

\-'m.^^xo\,zmm^Lx^mtix\^i,. ttz 
30 «i-rs. jusjffijTO^ 1 3<o^^p^:rrsa5^)-t, « 

fi)«[SSES^^14cO*^l;^#ogI5^)-<0^*lCtt. #^<0g£ 
^^mfti:\.^»^>&<r>mif^ 1 7 *S{fCiJ< Z t 

ttzmmmt^i 2cDmmtfzimuiz 
mRi/^mKo^ 1 5 ^i6(t & ^ fc I. , ( 0 

5) 

LT^i^SCltt (H6) 

40 ^Lfzim<r>ms.mm^t^mmmtii^mumiz 
[0030] ^liWAn^izmcoBimm. 

Xm.»)h^mX'hh. ^fL*AJ;0t.il[^«ffil^B5:ffl 

AfcBco£Ei»ft^iffl;^^^fc*T. m^^im 
iixmmth z t i>^^x'h?>. i-ftmMi^imxh 

h . K(n(m<m.\\A AcJl A t B fc coig^ifc^^i.Tff 
50 ^^0ym^\Z^ 0 Ai /i«iB«iilS<i^*iX-t=:tfflmic 
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im^^tlXti 0 . 2 0 1 2{i3ci:fc«l 
mrv^S. (T^rcO¥^2 0St^^«2 2^£jlT. # 
>5r¥«20a, 2 0b-. ^;K2 2a, 22b-t-t 
) ¥«2 Ott>V^T5£ii|5ffl^2 1*>^>5^EP24<?)* 

i:^LT^«tMl-^TV^SIL2 SSrttJTffg:, BS^f-T 
S¥K2 3cO|^-^atg(t^>tL;t?L2 6^giL. ^ 
^fcT*{caS§ilJt¥«2 0 1 Pim<7)¥e[2 0 ate 
g{t^*UtfL2 5{c:i>l^T^«2 0 afctJJtS^ftSBffi 
10 *>/i><7)Sft i: ^ggf S , WT^te 2 5 b tfc ^ i Nai 

[0035] -^r. ^««7)fltj^{c-:3V^TJi¥«2 2 

fi2 2c^Sg*tfaa»2 3<7)±S!t:Sgf*^£S8fca^LTI£(t 
^>*LTV^S?L2 7*»^>^Ti>/l. gS«Lt^«2 2fCiift 

[0036] ;i<DX d fc. SS(*cSE|Sfcj^LTl^S?Lt 

*^':>^f^^rRjQiEi OSIV^. Lfzi^-^xmik^ 10 0 37] ttz. *li^BHcoin«Ort^-7^*-;i.K 
ft±|iatlR^5fcfflU/i>tL. tt^im^^ 2:fflV><:«^. ?L2 5211^2 6 . fL2 7X1^2 ScO 

[0034] B.j^tJt01tC7p$n&in<cO [0 038]*|BJgBBc7)jD<. jMM^fc i 

'9»^$iisffift^3t{i. Bm&tTiMLti^j:i^ii. smmmizmki-h 

m^srmizii^mx'h&yamRif-mimmR ^y^^^i^i^aiwsscommmmtfzimwR^m^fm 

rz-mimmij^^kt. ±ti.m.m^4i,ziirMit^ 40 imhumbLxa. imi$'y:^biSLmsi:'^^j:<rfU 

m/^^j:t'<om.m^±t?,-n:ibztii^<r>^mm^ rizmtf::^</i-rm/mmkmmm^f::ibco^v\^ 

izmmi-hmm^. ^(^xd^j:mmi¥(^mmizm^j: ymBmm^^Mi^*-co:mx^mu mM<7)m^ 

'^ti2mitff)m^mm. msitmiza. m mi-hjrmm?,. mzwmammizx^'7^i^v3 

i^mm. m^'^ii-mmit^iii. min^miff) [ 0 0 3 9 ] ^ mm^y^^^^^mmmt l. m 

oi±^mM2 1 i:mfS.-tmi^Lxm . ttzmco t'jbj^l. m:m.izx '^m^m^-i^ r^^^^^. 
mui. mmm (0^-r„ > mm$tix^^6. mmt^tim-tizt i^^mx-hh. i^ir^m 
tfc. T1S2 2 nmizm^2 3 mim-m^:^ izmm^ . 
txti 0 . tmcomui. ismm (asM^-r . ) 50 [ 0 0 4 0 ] m8tzmmm^f)^h^j:mmm\^t: 



2 ) msm 

[0031] ^*AS-fflio-;p-rji«3ii^tflE»« 

izu ^\^mmmLxm.mmmtt. $/j>t«ra 
&izxr,xMmm(r)EmLb-t^, z(oxu<o\,^-rti 

3 ) ^w^ygffi 

[ 0 0 3 2 ] A t BcD^imm^xx'tmt. 
mt^miX\ AtBff)mms.?:^x.xmmLmmm 

4 ) 

m. mmjismm. mmijmmKcb'x-At 
[0033] ±^(oia< comisiimm&^^i x 0 
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miz)3\,^x4 3imwmmmm<oimmt^Mi 
'sx'h 0,44 iitmmmmmm<r>mmm^^R 

2^cOiSMIH±, mm.&^Mi'§4 3StX4 4^StC 
t^l^nxi^l. . #KE1g-^^'i=4 3 , 4 4{4efS 10 

^S4 2««m«tt&?Lt«^$ti.Tv>s. mmmmmm 

1 0 0 4 1 ] iSWjratt*&ffli2^4 3Hiaffi)!pffi 
^. ?g«fS1i^Et4 3StX4 4<0Sffl{4B{lcflt|W4 

'B43m44tiiSLwm2izmm^tiiztizi:*)i& 20 
fmmmmmmm4 4ii. m^<sm^4 21^ 

4tiSSS4 2toaS*i±^L, i&KjlS««*&ffliBW4 

3*511^. iS©^4 2<?)efOTtcfim*iet*&s^s„ ^ 
^mimmizmnzmmi^^tusi.m^4 2<r>m. 
i^m L-t^'h t . sfS4 4 nm tmmi^\im--r 

5 , &±cr>X o tgdt4 3Rlf4 4 tteSt®S4 2 c7)iaJS 30 
<. 

[ 0 0 4 3 ] ^ :t , Meii^^iai,^/-ii^fit|&i;@ 
j^izmmttzmiz. mmm^zmi^^titymAtzmt 

[00441 m9iifmwM^f)^h^j:i>mmi^sm 

^7mitim\W&i^XTM.^^-t.m9l,Zi3\.^X4 1 40 

litm^^y^. 4 2jiK®^. 4 5iifia[^mjfi-r'j>s. 

^Hlih-^' 4 7 ffiW4 6 ^»-CI= S J: 
pt^r-sTV^So MS4 6\it.~if4 7immL^).'>b 

'mpm\>^fzmrcs>y). ttz. t-:^47mmt?>t 

mm 2X'±tfzmim'W4 sizx 'ommsnzm 
^iii.. mm&4 5<7y^mmi^iuziisj}-tyvim 



10 



izi^tX. S/§4 6C0^mi,Zh^\z-:!'47ifm^it 

ti\^x. mnmniis4 2i}>i^)mmiicr,^Ax*)hm 

S:h-by^-4 9i!)H^mt. b-;J'4 7*<f^ 
IH-^ . -eiittf=5:v «f 4 6 te{MI|A.<7)j^^ 

*) . i;'&4 6 *sgB§ . imm 2 izmmt^^ta, . 
[0045] ±Mi<mmmm>':^'rJ>.^zti\■^x^i. 
h-^mmz. t-i$'4 7^jasis£jjfii^©ii;i,x 
'rJ^(^immuzx<omsm^tnii\.\ ttzm-t 

[0046] ^ffii. d \,zmsi>&^mm\zm^h^ 

[0047] -lym^nim.oymMt. ^wt.<m 
K) tmzmm-rhzta^x^. immtmmmm^ 

h^j:mmm%:^Zti}iX'^?>, 

[ 0 0 4 8 ] 0 1 0 ^z^mm(^^&w^b mmmm^i!^ 
^, mi ofcfcv^T3 oa. Tw^ifiSMftisK. ttim 

miX-hh. mk3 2Rxm\m&3 3{zmti^ti 
^m^xm. wmafxffy^ 34,35 imn^ii. 

[0049] imm ommmi:^h^iz\i^ 

^w^<ri^^m'>x>im^<nfmm3 2 \zmk^tt 
tit. immk^mhWiiwrn^zw^Lxm 
^Lm^izx^-fh:mm^mkLtiwm(m^ 
m^^^izm^titxommixM. mwi^m^t 
^ixh. mw&bummkiim^Lfz'mb 
nmzim:^'xmm.mm3 7 ^i6{tTj3< bmm: 
:m<^^ipiimmizm^k^imt tft. 
o(mmm^^hm\z\i.^ mbmm(r>^b 

Mffi3 3t^h<r)m}:xttzmtihi:n-^LX^^ 

i>. umizmtthmmm.nbixmm-i^^ 
[0050] ^mmmmmii. mmmm&tf:: 
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[0051] mmmt^mmcoj&mmmm^i ^ 
[ 0 0 5 2 ] H 1 0 tiiv^r a. immmc^y^ ^yyif 

mffllI?>J L3t t CO t e5(MS£ W« LT ti V >o 
[ 0 0 5 3 ] ^ 

[0054] *^H^T{±. as-ri.iffl€ffi<^s3S^R 

(09i.{fffliRi^Naf i on Du Pontttg), 

[0055] ^3t0i o{;fci,^T. ^mmmi^-th 

MthimM[y (roh>) ^jg3 7^iSi.Sit 

St. e!(HM«^flTScgSS3 6t«-r5ffi(0^HJ^ 
fit L . <^B?l!>j8Pffi«0g[SS 3 4 fc«-ri.i!cOjg<0^ 
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[0056] z<7)mzx^x. i&Mfmn(7)m<o^ 
m^im^ti?.. mvmmm<r)m3 6izm 

thmrimmMX'iiymco^ii^^LX. s*$e^r* 

mmmmmsmmx'^mcofzibizmm^ti^. 
mm^ii. mm ■ mmiizmm^tixi^mmm 

i&i)'^'iLthm:fj<r>-^m^tX±t^'^tfzif>. il- 

Ui>^^<7)mijm^ii^X't>h. tti. est«25**«^ 

t {: J: -> T . v-X7^A<7)eifti*^ t'tS««j6ttfigT<?)56 

/t. 3yTi^-^2»:®fi{iaf©g§<offis&*»^>*^^ 

20 fc:^rS„ 

[0057] 



Hz -*2H* +2e 
CO + H2 O ^C02 +2H* +2e 
fiffi; 2H* +2e ^Hz 
2H* +2e -*H2 
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[ 0 0 5 8 ] 0 . 1 m mm^CO- v "DVmzmM^i^X 
V^mtaL. 0. 15mm0t@-eO. 3mmhr>yf--eS 
3l6Sffi1^X.yf-V^^L. IgO. ISmmT-aE^O. 6m 

30 [0059] mhtifz^mz-^xi^y^Ltz^^ a^s 

^-^'•y h t L. £E^J 1 0-3Torr. tmiX^^^Lti 

aico:fir^Tj!mti4ji^mL-t¥« (JjlT¥«2t-r 
S) ^ 1 o«:fffigL^:. fl«J*JilB«*&t|ai«:3r*ft{: 
Tx y f->^L)t- y y^J^Lfc 
ffli:ffi«ii^>^2r:J'-^'-y h t Elj 1 O-^Tor 
r. *^ 1 %c9T;l'd'>#HM-C 1 0#iaxy t-y L , 

^M.(rm<nm^\,z^mM-^ o. 5u nKo&KoKMfSBSE 

T^«K 1 t-rs. ) ^ 1 Oftf^jSL^. ±iB*&T#/?> 
iut¥«li:T«2fcS:. 01tc^$^iSJ: dtclUJi^c 

[0060] mz. ja±co i 0 1 Lxi^i^fitz^'s.mz 
-y^^x. mm^^x-ytz. mmm^zimmi^h 

m^Aiz^ :>i9J-)Vb^b^m.^m^^Ltz 
tZb. 8gf*cffl»4rt<7)m**2 0 0iCmSt±3&s-5;t 
^«cSa»3(r^i5'y-;Pt*fc^ 1 : It^^L 
50 tji^tSrgStJt. ^cOg*;><^'y-;^i:**^Ml:L. 3 
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6 0%-7 0%-C*)o^:, 
(lli4iM2) 

[0061] m^m^Lt:^mz^ mmfrnm/mmt 

:>J10-3Torr, K^l%2r^WL7tT;P:^y»HMr* 

[0062] mtifzinmiz'^i.^xmmzmi^fr-o 
to m(r)mmizmmm^^-tmti^4iz. 

cOiaK*^2 0 0'CSg{C±-p)t. mz. B£f*»£»S3{Z;< 

[0063] *||ii{a|tfcv^-c{j^ ^MmzffiS^-7-^. 

[0064] t■r>'ya>'•>x->'^ ( (lOO)M. 5 

l<7)Sn<^JgttcO?i5 22rJ^^L3t<, ^coSf. «£Oai$ 
Ji*«H 0 0/tmt e-yf-Ji*«jlmini:Lf^. «C0pS 

3,54 LTSi 0 . -Sr{4T:^*»^>«5afS t <?)gf 

o^^^fc Lit, ±fz^ ^'^3,-j\^fimiimmf 
im^\m\zwzmm htzm)-'i3<r>micr>mm, 
mz. mLhfzmss^m^Ltz, ^x-yf-^^^^is^ 

01 liOjn<i:L>t. 

[0065] mi.ff)U< m/ctm^m^ L>t y 3 
155 1 izxny^wmizii 0 . immzmjmm^m 

fiE „ ^ fc^'Mi' U 3 vmL 5 1 1 l«ia^r*ffiT-0 1 

2 (C^-tJ: 3 ^rJgttcOi^ U 3 yS«5 6-6 0 

fz. ^ya>«ec5 6. 5 8tliJm«l!i«JjejiEt. 

25t©K*5fflMl5 7at^MJSESSMfflfflR5 6*Ml3c-rS 

m^zxf). m.5 6c^jiptmLt«{ia«5 7<7)jg 
[0066] iim^mm. 5 7co±T*^jiM3ss 
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5 6aiX5 8i:^rSliJ&t-f|,ifc(iJ:»j. em^ifxo 

'ami'i^-^zHmthZtiiK'^:^, ^yt!, SJHiig 

6 2 , e!j©f^c7)**^#:<rxaiP 6 4Sy^jDl^JS;<rxA 
□ 6 1, aiP6 3^Hl4iO*n<J^^L.t. 
[0067] *MHJt^i)43fMSiOBIfEa$-a 1 3 

SL!t. mm.<m<mmLfzmsL^. ^yny^xyf- 

y^^1-S^fctJ:'?f^SL/iBIS7&B6 5. 6 6T'KM 

[0 0 68] fi!iP«*&^y^*»<!>i!5j«iia^<oe 

Kt-|±. ^Jffi!JiilSWtJ:0fmL^:V'f^'o;K>'7"7 
2, 73^^Uv:. ^(0'?^ 9xnT}^yr\ii^*)ziyt 
^'^■<l'-/i'X:V^x^^W&^\zi.^m&^Kh. i^y 

i-yi'xmxi,z{ix.y^yyi,zx*)y^^y^M,i:m 

flSLT*"?. :5^^^7 5AcO±gPtfxyT^'f-^x- 

§ ^rLmm^^fzi&mE(rmmm^^. 

[0069] K^tTyl-$-'>A (11^2 0 5 OT:) 
3 3 g^^Pgl mmcO^ y^N-tl^ixTai^jrF? 

->yir;l^JR^(il^l4 5 5T:) lOgJr^Pg 
0 . 1 mmO*-y^\-{c:i^nTS«5 OmmTttgigte 
LTV>S2 5 0 0X:tcMfcL^:^y/;^7^y (11^3 3 
7 0°C) «<7)±fc^tjrF$-fr&, »f*aOirFiC<7)|§ 

30 vi,z2 5 0 0'ct3iiiaL3t^'y7';^x>' im^s 3 

7 or) a-yl^S-Jnai Okg*^f>g^l OOgTISffi 

(it^i 7 7 3°c) ^ffli^ra^ffl^^tr/us - 
*^^.aiL. ffl (m^i 083T:) <?)^^tti{c^y^^XT 

[0070] ZC0^U?:~y>-f\^immitT)U^-^ 

7f\^^=.'^M.^maizmn^^^x.x6tmmLx 
i!nmm&^±xti. 

[0071] vmiwo&^miit7)is.-^j^0' 

50 :?y-;I«t#t/K0*^S2^-C^E»3-l*-&. 
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-e LX V 5^-v-iO-gP5r 1 5 0*CULIifc±ff ^' 7 
-fl't m^i^'X U^tZ^^ 10 0 B^StUiTlc*^ 

[0072] *^it«^fct5UT{i, ^mmm^w^(,z 

[0073]ai4(7)J;3 {;:SSiSfci|ifflil^L^ff $ 
0. 2mm. 1 00X300mmc'^V>:::-y^;P 10 
t*)^*'ti^>lil8&?L9 2. Sm?L9 3. liMP94fcL 

LTb"yf-lmm, ^^TOmm. (BO. 5mm. SI? 
0. ImmifHSSQ. MiJ^ii9 0at^SmS9 1fc 
LTtel Omm. S?0. 1 mmS-f^^L7t„ Slfiffl. 
mm^ii^ti 3 t!cf^fi£ L^c . ^ ^ J: 3 fcf^JS 

'pitxyN-.y :?-CJi<#{tJt» ^:ii/^>i&3e5tW« L 2 3 
OTC-CTI/XLSlLStSSIfcUc. ±E«0:&^Ti#^. 20 

[00 74] 4 l{±j8m^>^4 2{4±ESt®^. 4 5 

<:<ffi^y^4 1 ipfxmmm 2izmi^m^-t^m'^ 
(o-mizmmm'^M§4 6i}m\.^(>iix^^h,- zco 
mam-^w/W4 6i,zh'-i$'4nmipta:\.^&. m 
mim^ms4 ea^x'timt-as *) . t-^ 4 7 

mzj^i)>tifzs/S8oizm¥^.smso0)-'i3^:tm 30 
m^i^mmm.^-^m!§4 4 ^11*^ 0 . mmi^^ 
mzmij^-^x^^h, mmmm^mjmim^mm 

ts„ jmj!?mfitj&iajg^^M^iii=4 4tjBmfflii& 
?L 9 2 <7)^tc^tti&i!f 8 imh.m/sao <r>mi 
\zsm'mmmmsm^mtm4 3 *w 0 

fiPWII&?L9 2fc||*>'->TV^&. ej«j8Sfiffil&fflWe 

ft4 5tfitt&^-yrS. MmffiWl£Eb-fe>'-9-4 8MK 40 
-:?4 7*m. j!^MSfflJ^iE1i^^ffiW4 6*iffl 

[0075] Sa§M:iSi®S4 2 tHWfiOPISIiiS^ 

«m«*&ffljgttEii^s;©4 4 tissfimflti&ffl}^ 

iBte^ffi1r4 3 ^+'5fcL»ii$iTJtKfig|4 2*^2 

xf\9<nmifm.-fh, tti. :L<^xdi,zLti*^mii 
mm 8 2 . mmi:^)^)?,, 50 



1 6 



[0076] ^^;i'r;P3-;kt7|c^t;pjtri : nz 
M^Lfz^ii^^UzmmizM'onmz. ^nabiz 

«g^^ffi*&Lt-^'4 7^ML«imftJ&jglj^iB^^ 

mmemtf. m^rm^-n,. Mmtimmiz^ 
m/S8ovmi^ti. ^x'm\^x\^i,mmmmt 
mmmim.^sm4 4^m'o. ?mmmm^8 1 

[0077] ^c^t J: omm^^rMi^im^tM. 
tin2ovmimAxmtx\>^i::mwmmmm 
mm^sim sii^m^iU'mizmmi^^tifz, 

1 4 ox; jjgxs t . JSMmtti^fflMBii^ffif 

4 4*5KtiaSJi#*-mLt. iK«LI64U^*»i 
«!mm?l!t*«£4 5tiliii>ix^«*>-t&-,;t. dWS^^* 
*fc<t '3**i7)^rt(?)fE:']**2 . Ikg/cm2 i:m 
;tSfc t-5'4 7*imTjlfffitJ&JgttiB1i^Sl=4 
6A-'mi:«!S^cotti&*Wi:$*l^. 8kg/ 
cm2 OTt^rSt. Sl/^t-:J'4 7*iM^tLjKSflt 

*&fflje«ieii^BB'»i 5fim«jgag^«tjA^^^ ^ 

*il 2 0TCA>f> 1 4 ort, Kfi?n/v:**E»j{i2 . 
Ikg/cm2 *>^l. 8kg/cm2 izUtitljm^ 

izmmbcr^mfi^x'^t:. 

[ 0 0 7 8 ] H 1 6 {C*SaSM<7)j^^jfiy tfe 

1 6 iiz^^tii pimff)^m 120, 12 

1. 12 2*»^>m$ilT(r>S. Hl6li^«^±a{J; 

^«1 2 0, 12 1, 12 2t{i#'<r 

«120, 121, 1 2 2fi#'?r7';l'S:^>>AJ:0^'? 
flE*2mm, jtgl 0 OmmTfeS. T^Kl 2 OaZ/^ 1 

^«1 2 1 <Oflt««iBWij!Mfi!Mi369BJS$tlTl^&, 
it. 

[0079] ^-r¥Sl2 0aif 12 2{i@l 6I,Z^^ 

ti?>j:o{zmRxmimmtt:m. aco^ffi^^y- 
aj3-frfe^. m&i\:^mm^x'mmcoTm-'yAm 

mitt. ?aSLT*7L©<7)T;l.5^«S:?e«? 

LTaJtHJSm^ffi^^-frit. ^igi 2 UiMif- 
« 1 2 O&r^ 1 2 2 1 |H|«{c LT #?LW£0T;P s -^S ^ 

^k^j^gLTsa^ • m.Lxmmmmitt: 

HI 7H<±*||ife0|(7)jtfflmffli^Xx/.(;:i3<t^ 
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[0 080]T«12 3Jil?t^Jffi, ^:Kl24{±jgm 
fiST'S)^. Wl 2 3, 12 4{i-T2Kl2 0'-12 2i: 

[0081]— 2min«A-7;l':tO;&- 

t'yx;^:7 1 ymm (mffa^ ; n a f i o n ) <mmz 

(PTFE : mffn^ ; X^ny) fcNaf i on^?Sfc 

0. 2mmiO>'\"-77P3fD;{r-,+:>'X;P7:t>KM (ffi 
i^i* ; Na f i o n ) COWmiZ&Mmm:if}~^^ym 
*t*'llrh77/PjfPXf-L'y (PTFE : ffidp^ ; 
T70y) tNaf ionJ§?StS:jgMU!tt,c02r^i6 

[0083] ±iB¥Sl 2 0--^«l 2 4 5-J:*-^>^S 
12 3. ¥«12 4. ¥812 0. ¥«12 1, T«l 
2 2«J1S-C*>0. =&^C0T«t^ttitfLa-e*J:g./7 

1 *«oiffiss:»i£-rs J: o izmmi. 1 2 3 ( e^t 
mm) fc¥«i2 4 (mm) tcomiZfrnrnmrnL^ 
m^&i^. 1 2 4 k^m 1 2 o(omizmm.m^ * 

[ 0 0 84 ] 01 8{C>|s^p||{C^S«8m?l!!^XTA 

««»&H^^j^-r. 0+ 1 2 5jim»s«. 1 2 6ij?K^ 

[0 085] ?Lg^MtT¥«l 24 (Jfflg) ^ 

<?)«(c*mi&ffi*&-r&i:Jtt;. ¥«i 2 1 (jmi!«SEi^ 

T^^, ¥«1 2 2 (etSMjKi&»mL7t¥«) 
iznamtx^i'y-jvbmmmmikli::. t 
1 2 3 (it^t^jffi) t t,?Le t-C2^^ttl& 

L3t, 

[ 0 0 8 6 ] 1 2 1 («i$Mli!m^®BlUc^1g) T 
«1 2 2TiS®Rffii,gateLyt:, ¥1S1 2 2-C'^tltfc* 
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4, ¥m2 3mmmmi 2 5i)-(,^j:i,mmim 
x'ii&mhntmz^mmntLii, maojas-5/si 5 

0'CtaL^fc<n5T-?LgtcJ:S¥Sl24 (liffli) 
^«0;4<*<0fit*&^<?ihL.. ¥fel 2 1 (etSJSi^E^Jg^ 

[0087] ±iami^:^TAcoasji 121 tffi*&-r 
) l.^^'y-;i'M^i^-fs::t(cj;oi sortfto 
¥Si 20 i^Mfm^mmLti^m) tzx^tt 

tTii-^s^sfai^iiit. ¥«i2 4 (mm) ±*^'^^fe 

123 (m<WM) izx^ttiTkm^ii. JLa^ffltT 
[0088] 

im 1 ] ^mmcoismmmm. 
[02] ^mmffiOi&mtmmmi. 

[03] ttJiSri^ Ly^ras^MBrBiH. 
[04] *lil£Bgco3c®S<?>ffl^. 
[05] Jj!l!fiESSf#:«Bffl0. 

[06] laaiaaffrioBfsiH. 

[07] *mi<^i&m^sff)-^^iiptmim, 

[08] ««iB1i^*-'i.^:*i2'g5rfflv>;tffiWyX 

[09] mmim^^^i^^j:?,mmm^^tzmw& 
[010] *nfeBB<^asgit jfflm^ i^-y^m^ 
[011] i^'j3>":^i-M<7)^0, 

[012] »fifia|3 tc^^K^^coai^SS. 
[013] liters tfiiSKfiSlwlSrffia. 

[014] mmm 5 tsi^¥s«o«^. 

[015] Utefiai 5 t^SJ^«ffiS^X7^A(7)«ail& 

0. 

[016] igiS0ii6 t^sjffi^i^xT^Acoesfsas 

[017] Ilil0<l7 {C«S<fflm?l!!i^AxA£0<ffl« 
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[018] m&m7izmhimw^x7'j>.(r)m«& 
[019] mm.Mmmm, 

1,2. 20. 22 -^^K 3. 4. 15, 16.2 
1, 2 3. 3 

5-mmm e-amfm ii--ftm^ i2--- 

5, 26, 27, 28-?L 30. 42-&«S 3- 

1. 2 5-mMMm 

3 2-mm 3 3-mmm 34. 35 -ytfxm 
3 7 Tks-f :tymi& 4 

El= 4 4---JiM«!IMm«*&fflOJg«Efi^ffi^ 

4 5--ji?tm?fi 

4 6 --?e«IBii-&^»^>^Sii^ 4 7- -h-;? 4 
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20 

m 52, 55-;S 53, 54-a!;® 

56, 5 8-M«ai^fflg 5 7 --S£aKJ5fflffl£ 

59. 6 0 ->>jztymi. 6i --mm/fxxD e 

2-fm:^XAn 

6 3-jiififfl;>yxajp 6 4 -**^^r:<rxajo 

6 5. 6 6 "BI^M 6 7, 6S-^imXn 6 
9. 7 0 - gEftSfftiP 

7 1-^ 7 2. 7 3-V-f ^'DAyl^r 81-^ 

10 82. 10 2-mm s9-mm 90-mmm 
9 1-mmi 

9 2-mK 93-mmil 9 4-3imP 10 1-- 

K®ti*«c 103 •i'kf io4---rt'ff 105 -ac 

MMS^ 10 6->'\-— 10 7-gBc»S 

10 a-fm^yi' log-vjfyr 1 1 0 

120. 121. 122. 123, 124-^:^ 12 

6-m^:^ym&^ 
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[018] 
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?La ?Lb 3fLc 

+ 

MeOH 



H2O MeOH 



